Introduction
Many patients with lung cancer are elderly persons over 70 years of age.
Surgery in these patients reduces pulmonary function.
To evaluate preoperative pulmonary function, the unilateral pulmonary artery occlusion test (UPAO) (Carlens et al. 1951; Sloan et al. 1955 ) is often performed in addition to spirometry. However, UPAO is an invasive procedure that is difficult to perform on outpatients. In order to simultaneously evaluate pulmonary ventilation and circulation function, we conducted a study using expired gas analysis during exercise testing. This procedure is performed widely in exercise physiology as a method for evaluating exercise tolerance. Recently this procedure has been introduced in thoracic surgery as a comprehensive method for preoperative (Miyoshi et al. 1987; Gomibuchi et al. 1993; Nagamatsu et al. 1994 ) and postoperative (Nagamatsu et al. 1992 (Nagamatsu et al. , 1994 evaluation of remnant pulmonary capacity. The purpose of this study was to determine if expired gas analysis during exercise testing is of equal value to UPAO in assessing pulmonary capacity. The test was done within one week preoperation. Expired gas analysis during exercise testing was performed. Maximum oxygen consumption (Vo2max) (Kurihara and Fujimoto, 1984) and the anaerobic threshold (AT) were measured. AT was classified as the definition proposed by Wasseerman et al. (1973) : the intensity of exercise or Vo2 level immediately prior to the occurrence of metabolic acidosis due to elevation of the arterial lactate level during an exercise workload of gradually increasing intensity.
Expired gas analysis was conducted using a SYSTEM 2900 Energy Measurement System (manufactured by SENSOR MEDKS, Yorba Linda, CA), and the graded workload was performed using a bicycle ergomater. The exercise workload was initiated at a level of 30 watts with an increase in 10 watts increments every 2 min. At the level 60 watts level, the workload was increased by 20 watts increments to the level of target Borg rating (Burg, 1970) of 16. Expired gas analysis was performed every 20 sec, and at the maximum value Vo2max was measured and AT was determined by the V-slope method (Bearver et al. 1986) . All values were divided by body surface area (Vo2max/m2 and AT/m2). 
Results
Comparison of Vo2max/m2 and AT/m2 with respect to PPA (Table 1) Vo2max/ 2 in Group PPA(L) was significantly higher than in Group PPA(H). AT/m2 in Group PPA(L) was significantly higher than in Group PPA(H) by the t test alone.
Comparison of Vo2max/m2 and AT/m2 with respect to TPVR (Table 2) Vo2max/m2 in Group TPVR(L) was In order to determine the minimal acceptable levels for lung resection of Vo2max/m2, the correlation of TPVR and Vo2max/m2 was analyzed (Fig. 1) . TPVR Fig. 1 . Relationship between TPVR and Vo2max/m2. TPVR and Vo2max/m2 showed no significant correlation (Pearson's correlation coefficient r=-0.4520, p=0.0002, Spearman's correlation coefficient r=-0.4192, p=0.0006), but a weak negative quadratic correlation by the equation y=2276-246.6 logx was found. This result led to a minimal acceptable levels for lung resection of Vo2max/m2 of 650 ml/min/m2 corresponding to the TPVR levels of 700 dyne.sec.cm-5/m2. and Vo2max/m2 showed no significant correlation but a weak negative quadratic correlation by the equation y=2276-246.6 logx was found. This result led to a minimal acceptable levels for lung resection of Vo2max/m2 of 650 ml/min/m2 corresponding to the minimal acceptable TPVR levels of 700 dyne. sec. cm-5/m2 (Fig.  1) . Discussion UPAO was proposed by Carlens et al. (1951) and Sloan et al. (1955) as a measurement of pulmonary capacity before lung resection. In Japan, this criteria was modified by Nakata and Nitta (1975) to determine the tolerance limit of lung resection. The tolerance limit using this criteria was defined as a TPVR of less than 700 dyne.sec.cm-5/m2 with a PPA value of less than 30 mmHg. By using the modified criteria, we have obtained favorable results for determining whether surgery is indicated. 
